Pharmacological profiles of absence seizure-induced increases in CRE- and AP-1 DNA-binding activities in gamma-butyrolactone-treated mice.
Absence seizures are characterised by a well-defined disturbance of thalamocortical function, and there is no spread to other systems. In this study, we continue our examination of the mechanisms underlying the increased nuclear cyclic AMP responsive element (CRE)- and activator protein 1 (AP-1) DNA-binding activities in a gamma-butyrolactone (GBL)-induced mouse model of absence seizure. The administration of GBL increased CRE- and AP-1 DNA-binding activities in the cerebral cortex and thalamus, but not in other regions such as the hippocampus, cerebellum or pons + medulla oblongata, at doses which induced absence seizures. Not only the absence-seizure behavior but also the increased CRE- and AP-1 DNA-binding activities in the thalamocortical regions were reversibly inhibited by ethosuximide, a typical anti-absence drug, and the GABAB antagonists CGP 35348 and CGP 46381. A gel-supershift assay revealed that the GBL-induced CRE-binding activity was supershifted by an anti-CRE-binding protein (CREB) antibody, and that AP-1 DNA-binding activity was blocked by anti-c-Jun and anti-c-Fos antibodies. These results suggest that increased CRE- and AP-1 DNA-binding activities in the cerebral cortex and thalamus are related to the pathogenesis of generalized absence seizures and that these increases in DNA-binding activity are related to ethosuximide- and GABAB antagonist-sensitive abnormal neuronal activity in the thalamocortical circuit.